Scenario of climate changes in the Late Pleistocene and Holocene in Central Asia is very fragmentary and inconsistent. Therefore, interaction between the development and decline of ancient cultures and the climate fluctuations are difficult to be traced. To resolve this problem, the key role can be played by multidisciplinary studies of unique Late Pleistocene and especially Holocene loess -soil succession of the Tien Shan foothills in Uzbekistan. This area yields unique successions of paleosols interbedded with loesses that are particularly useful for paleoclimate analysis. They are represented by continuous and uninterrupted sedimentary sequences with a highly varied record of magnetic susceptibility. As such, they contain a full sequence of short-term climatic oscillations of the Holocene in high resolution and therefore, in this case, they are exceptional on global scale. The correlation of Late Pleistocene and Holocene climate changes scenario with stages of development and collapse of the past human settlement in Central Asia seems at present one of the most promising research directions, in line with the substantial course of interdisciplinary research on the interaction between humans and the natural environment.
INTRODUCTION
Recent investigations have indicated considerably high dynamics of climate change during the Holocene (see e.g., Mayewski et al., 2004; Staubwasser, Weiss 2006 ) defined as Rapid Climatic Changes (RCC) or Bond events (Bond et al., 1997 , Bond et al., 2001 . They are represented by several cool episodes that took place every 1500 years. By some researches these oscillations are considered as the DansgaardOeschger subcycles (see table below), which are the rapid climate change events very well recognizable in the GISP2 core by warming episodes followed by relatively slower cooling (Johnsen et al., 1992 , Dansgaard et al., 1993 , Grootes, Stuiver 1997 , Voelker 2002 , Huber et al., 2006 , Overpeck, Cole 2006 , Pisias et al., 2010 , Petersen et al., 2013 .
These rapid climate changes (RCC) have resulted in significant environmental transformations and exerted a great impact on the development and decline of ancient civilizations. Although it seems obvious that past cultures were influenced by climate changes, this issue has only recently been initiated in profound multidisciplinary investigations (Weiss 2000 , Weiss, Bradley 2001 The mechanism of this and other RCCs has yet not been fully clarified. A common explanation for these cycles involves changes in the Atlantic Meridional Overturning Circulation (AMOC), perhaps triggered by freshwater forcing (Clark et al., 2001 , Ganopolski, Rahmstorf 2001 , but paleoceanographic evidence for these changes remains very elusive (Elliot et al., 2002 , Debret et al., 2007 , Piotrowski et al., 2008 , Pisias et al., 2010 , Petersen et al., 2013 .
As the Bond events have not left any traces in higher latitudes (Grootes, Stuiver 1997) , Central Asia is one of the most favorable areas for investigating Pleistocene and Holocene short-term climatic changes (Booth et al., 2005) . Recent studies have shown that loess -soils deposited there are a unique source of indirect paleodata for the reconstruction of climate changes during the Late Quaternary (Bronger et al., 1998 , Liu, Ding 1998 , Mestdagh et al., 1999 , Kovaleva 2004 , 2005 , Sun et al., 2006 , Jary 2007 (Fig. 1) . The most important issue is that these sediments have not been much affected by colluviation, redeposition, bioturbations and human impact, and their deposition was strongly connected with changes of the monsoon circulation , Guo et al., 2002 Sun et al., 2006) .
PALEOCLIMATIC SIGNIFICANCE OF THE LATE PLEISTOCENE AND HOLOCENE LOESS -SOIL SUCCESSIONS OF CENTRAL ASIA
Generally speaking, loess deposition is driven mainly by climate and availability of source sediments. Climate is responsible firstly for weathering intensity, soil formation which in turn influences vegetation cover, deposition, erosion, diagenesis and reworking of deposits. Loess -soil successions can therefore be regarded as effects of changing environmental conditions, from soil formation (pedogenesis) to loess deposition, being strictly related to climate changes. In consequence, interbeddings of loess and paleosols were formed during different paleoenvironmental conditions, strictly related to climate (Derbyshire et al., 1995) . During intervals with relatively warm and wet climate conditions, the deposition of the aeolian fine fraction did not occur or was very limited, while on topographic surfaces stabilized by vegetation, a more or less thick pedogenic cover developed, in which living organisms played an important role (bioturbations). Soils which developed during rapid and frequent environmental changes were truncated and buried, forming pedocomplexes with more than one paleosol (ancient soil) stacked on top of the previous one and resulting in the development of characteristic vertical successions. During dry and cool intervals, decrease or disappearance of vegetation cover favored physical weathering, erosion and transport of fine material that buried the previously formed soils. Therefore, the uppermost horizons of each paleosol are commonly eroded by deflation. However, the presence of subsurface and deeper horizons can provide, through paleopedologic investigations, unique data on climate conditions during their formation (Jary 2007) .
Deposition of loess occurred with varying intensity and was discontinuous as indicated by rapid grain size changes or by paleosols (Jary 2007) . The presence of coarse-grained loess was connected with dust storms, during which shortterm suspension and modified saltation predominated (Pye 1987) . On the other hand, contribution of fine fraction indicates processes acting longer, during which transport in suspension prevailed (Sun et al., 2002) . Paleosols evolved on past topographic surfaces and thus record environmental conditions in the vicinity, including climate, vegetation cover, biological activity, surface processes (geomorphology) and human activities. Therefore, often containing archeological remains, paleosols provide good proxy data for environmental conditions at the time of their formation.
Late Pleistocene and Holocene loess -soil successions in Central Asia locally attain thicknesses from several to a hundred meters , Rutter et al., 1991 , Ding et al., 2002 , Dodonov 2002 Dodonov, Zhou 2008) . They are characterized by an almost complete lack of traces of cryogenic processes, therefore are often referred to as 'warm-climate loesses' (Smalley et al., 2001 , Dodonov, Zhou 2008 (Fig. 1) question started already approx. 7-8 Myr ago and was associated which was associated with the activation of the monsoon system (Guo et al., 2002) . It has been already proven that these sediments are an excellent medium for stratigraphic and geochronological interregional correlation of the Late Quaternary climatic episodes (Murray, Wintle 2000 , Roberts, Win-tle 2001 , Zhou, Shack-leton 2001 , Stevens et al., 2006 , Lai et al., 2007 , Dodonov, Zhou 2008 , because their magnetic susceptibility reflects varying dynamics of pedogenic processes that were strictly connected with dynamics of climate chan-ges (Zhou et al., 1990 , Heller et al., 1991 , Maher, Thompson 1991 , Forster, Heller 1994 , Shackleton et al., 1995 .
CENTRAL ASIA LOESS -SOIL SUCCESSION AND THEIR MAGNETIC SUSCEPTIBILITY PROPERTIES
In recent times, magnetic susceptibility (MS) has been used as an important environmental proxy indicator in Quaternary science (Thompson, Oldfield 1986) . The introduction of MS analysis has significantly helped to advance not only Quaternary stratigraphical research, but also to identify paleoenvironmental reconstruction in loess -soil succession (Kukla 1987 , Zhou et al., 1990 , Maher, Thompson 1991 , Tang et al., 2003 . Being an excellent climatic proxy, MS has been extensively applied in the recent years, however, the actual mechanism of susceptibility enhancement remains still debatable (Tang et al., 2003) .
In general, magnetic susceptibility measures how different substances are magnetizable (Dearing 1994) . This relationship is represented by the following formula:
where: M -magnetization of the material -measured in amperes per meter, c -voluminal magnetic susceptibility -dimensionless quantity, H -intensity of the magnetic field measured in amperes per meter.
Some minerals, such as magnetite and hematite, are strongly magnetic and they usually generate high magnetic susceptibility values. In the other side, quartz, calcium and organic matter are diamagnetic, it means that they usually generate extremely low magnetic susceptibility values. (Verosub, . Thompson, Oldfield (1986) measured the MS of various minerals and estimated without any doubt that specific content of ferromagnetic minerals is the leading factor controlling the MS intensity in sediments. In loess and paleosols the most important are such minerals as magnetite, titanomagnetite, maghemite, goethite, ilmenite, hematite, pyrite and pyrrhotite. Magnetic susceptibility measurements are commonly accompanied by measurements of isothermal remnant magnetization (IRM) and anhysteretic remnant magnetization (ARM) that indicate the varying concentration or grain size of ferromagnetic minerals.
Variable magnetic susceptibility of the Central Asian loess -soil successions is caused by alternate paleosols and loess beds in vertical succession. The most recent study show that soil magnetism is affected primarily by parent material and climate. Where parent material is constant, like the loess, the magnetism acts as a proxy for annual precipitation and to a lesser extent for annual temperature (Boyle et al., 2010) .
It is widely accepted, that the paleosols present in loess succession were usually formed under relatively warm and humid climate conditions, during interglacial and interstadial periods. As a result, they produce relatively high magnetic value. For example, studies of the loess located in eastsouthern Poland and western Ukraine shoved very great values of magnetic susceptibility (up to 600 x SI units) in the horizons of non-gleyed interglacial paleosols (Nawrocki et al., 1996) . On the contrary, the loess, characterized by low MS values, was deposited under cold and relatively dry, glacial conditions. Carbonates are also very important components of loess and paleosols. Their contents in loess formations are up to 20% (Tang et al., 2003) . Paleosols rich in carbonate content, are usually also generating significant low value of the magnetic susceptibility. Paleomagnetic research of loess -paleosoil profiles in south-eastern Poland, clearly evidenced that the rise in carbonate content is followed by the decrease of the MS value (Issmer 2010) . Maximum value of MS enhancement if all of the carbonates are leached out during pedogenesis is only 25%. The MS value in paleosols is commonly 3-4 times higher that of loess in Chinese loesspaleosol sequences (Tang et al., 2003) .
It was also showed that at least part of magnetic signal generated by paleosols caused by abundant presence of magnetite or maghemite particles which are formed in situ by pedogenic processes (Evans, Heller 1994) . Zhou et al., (1990) also attributed the magnetic enhancement in paleosols to some form of in situ process taking place during soil formation, all the above mentioned processes make the final interpretation of the MS measurements rather a complex task (Tang et al., 2003) . Maher, Thompson (1995) have measured modern soil magnetism in different climate zones across China (especially on Chinese Loess Plateau) and showed that there was a positive relationship between magnetic susceptibility and annual rainfall. They stated that, the lowest ferromagnetic concentrations occur under dry conditions with an annual precipitation of 300 mm. The iron-oxide concentration gradually increases when annual precipitation reaches 750 mm. Based on these observations, they argue that variations in rainfall on the Chinese Loess Plateau probably were at least four times larger than those inferred from current atmospheric circulation models.
Regardless of the controversies over usefulness of the magnetic susceptibility in paleoclimatic research, proxy records developed from loess -paleosol sequences of Central Asia are correlated with deep-sea cores and average oxygen isotope record for the past 7 kyrs (Forster, Heller 1994 , Shackleton et al., 1995 , Ding et al., 2002 . They contain a very detailed record of abrupt climatic oscillations, because they are located in a transitional climatic zone between the northern extents of Indian monsoons and the North Atlantic circulation (Chen et al., 2009) .
In recapitulation, we can state that, MS in recent times is widely used as excellent climatic proxy, contributing to the reconstruction of past paleoclimate. However, there are still some controversies, such as physical reasons for MS enhancement, the role and origin of maghemite (Tang et al., 2003) .
HOLOCENE LOESS -SOIL SUCCESSION IN NORTHERN UZBEKISTAN
In the Tien Shan foothills of northern Uzbekistan occurs a unique series of the Holocene polygenetic soils interbedded with loess sequences (Kovaleva 2004 ) that are particularly useful for paleoclimatic studies, including magnetic susceptibility analyses (Fig. 2) . They are characterized by significantly high diverse MS values resulting from variable processes of their formation. The soils are represented by continuous and uninterrupted sedimentary sequences with a highly variable record of magnetic susceptibility. As such, they contain a full spectrum of short-term Holocene climatic oscillations in high resolution. Therefore, they are exceptional on the global scale.
Previous publications concerning Holocene and Late Pleistocene loess -soil successions in Central Asia provided only a simplified scenario of climate changes, based mainly on the analysis of 1.
LGM (24,000-25,000 BP) with mean annual temperature well below 0°C, followed by a cool and dry episode with mean annual temperature about 0°C and development of interstadial soils, 2. relatively wet interval at about 14,000 BP, 3. cool and dry beginning of the Holocene (11,700-10,200 BP) with mean annual temperature about 0°C, 4. wet and warm Holocene optimum (10,200-4,500 BP) with mean annual temperature considerably higher than at present, getting less warm and more dry at the termination of this interval, 5. 4,000-3,000 BP with climatic conditions similar to present ones, however at first more wet, after 3,000 BP more dry and with a gradually increasing human impact. This scenario is very simplified, which results from the lack of high-resolution paleoclimate data. The record of RCC events in loess soil sequences of the Tien Shan foothills may thus be of key importance for the reconstruction of the climate system on a pan regional scale.
From the view of future research projects, particularly significant are exposures of Late Pleistocene and especially Holocene loess -soil succession in Ingijul, Abaj, Karasu, Kadyrja, Apartak, and Arkutsaj (Fig. 3) . For studies on Holocene climate changes, the most important are the Abaj and Karasu exposures in the central Chichiq River basin (Fig.  4) . Preliminary analyses conducted by Prof. Khodjiak-bar Toychiew in these two exposures fully confirmed the high magnetic variability of the loess -soil covers. Preliminary MS examination of the Holocene loess -soil succession on the margin of the Karasu River valley (Fig. 5) undoubtedly indicated the presence of an extremely high-resolution record of long-to short-term climatic oscillations.
The exposure of Holocene loess -soil series in Karasu valley is located in the central part of the Chirchik river-basin, on the left bank of the Karasu River. At the present time, it is almost vertical wall, several metres high, created by erosive activity of the Karasu River. The exposure reveals almost horizontal sequence of the loess deposits, alternating with paleosoils horizons and alluvial silt and gravel sediments. So far, the Karasu profile was examined mostly as far 60 F. WELC et al. as paleomagnetism and MS are concerned. 24 oriented samples were taken from the exposure, and then they were intended to the paleomegnetic measurements.
Described exposure is about 5 m in height and revealed following lithological composition (going from the top to the bottom of the profile, Figs 4, 5):
1. modern soil (SG-1), grey colour, about 0.30 m in thickness, 2.
the silty loess of dark grey colour with thickness of 2.40 m, 3.
upper paleosol horizon (PG-2), grey colour, about 0.25 m in thickness, 4.
the silty loess of dark grey colour with thickness of 0.15 m, 5.
lower paleosol horizon (PG-3), grey colour, about 0.50 m in thickness, 6. the silty loess of dark grey colour with thickness of 0.15 m, 7.
layer of alluvial muds, the dark grey colour with interbeddings of gravels and pebbles, about 0.20 m in thickness, 8.
layer of pebbles with diverse diameter. The above described lithological sequence is characteristic for the second terrace of the Karasu River. Generally speaking, this series consist of three Holocene loess layers separated with two levels of paleosols (PG 2-3). The bottom part of the series is determined by alluvial sediments of different granulometric composition, i.e. muds and the lowest lying river gravels. Such lithological structure reflects several sedimentation episodes that took place during different environmental conditions. The loess layers were deposited during dry and windy periods, probably with occasional heavy rainfalls, while the soils were formed during stable and relatively moist intervals. Therefore, individual complexes of loess and soils reflect environmental changes in the region as a whole, thus making the Karasu profile a valuable archive of high resolution paleoclimatic data. According to prof. K. Toychiew, we can estimate the Holocene series in Karasu on approx. 13,000 years, on the basis of paleomagnetic scale. The lack of radiocarbon dates currently prevents any attempts to interpret the paleoclimatic aspects of the exposure, but there is no doubt that the profile reveals a very detailed scenario of climate fluctuations, especially those short-lived, as for instance -Bond cycles.
Although the issue will not be raised in more detail in this article, it must be noted here that, genesis of the loess -soil complexes in Chirchik river-basin, seem to be very complex. (Smalley et al., 2006) . Yeliseyev (1973) described five theories which try to explain formation of loess deposits in Central Asia and especially in Uzbekistan: these were the prolu-HOLOCENE LOESS -SOIL SUCCESSIONS, UZBEKISTAN vial (wadi like deposits), alluvial, the soil-eluvial, deluvial and the aeolian deposition concepts. All these terms can be summarized by the so called polygenic theory (Smalley et al., 2006) . The large loess deposits in the vicinity of Tashkent, in the north-east of Uzbekistan (including Karasu valley deposits), seem to be formed according to polygenetic formation theory, which favours a proluvial mechanism (Fig. 6) . The latter term was coined by Pavlov (1888 Pavlov ( , 1898 in the late nineteenth century. Generally speaking, the proluvial sediments were deposited by water on the plains. Mavlyanov et al., (1987) stated that "in Uzbekistan the following loess types were found: loess of proluvial genesis and loess-like rocks of proluvial, deluvial, alluvial, eluvial, uvio-glacial origin". However, it is still difficult to find a detailed description of the typical proluvial sedimentation. Dodonov (1991) used the word 'wadi' relative to proluvial deposits. Recent studies suggest also, that prololuvial sediments in the Chirchik river-basin could be topped with typical aeolian deposits (Smalley et al., 2006) .
GEOARCHAEOLOGICAL SIGNIFICANCE OF THE LOESS -SOIL SERIES IN UZBEKISTAN
As it was mentioned above, the rapid climate fluctuations must have largely contributed to the fall of ancient civilizations and societies. The correlation of a precise scenario of Late Pleistocene and Holocene climate changes with the settlement and depopulation stages in Central Asia seems at present one of the most promising research directions, in line with the substantial course of interdisciplinary research on the interaction between humans and the natural environment.
In Central Asia there are numerous archaeological sites, with the most recent ones connected e.g. with the trans-Asiatic Silk Road. Artifacts from these sites, collected during many years of excavations, enabled to investigate both the cultural development of humans and their interaction with the natural environment (Li 1992) . For example, in Uzbekistan the oldest traces of past societies settlement have been discovered in the Sel`Ungur cave (Ferghana region), dated at ca. 126,000 BP (Islamov et al., 1988) . These findings are attributed to the lower Paleolithic flint industry (Vishnyatsky 1999) . In turn, the most important Upper Paleolithic sites are the Obi-Rakhmat cave (cf., Fig. 2 ) and the exposure in Kul`Bulak, containing stratigraphic sequences encompassing the interval between 90,000 and 40,000 BP (Derevianko et al., 2004 , Blackwell et al., 2006 . It is worth noting that in Central Asia there are very few sites dated at the late Paleolithic. Ranov, Davis (1979) already suggested that this could have been caused by unfavorable environmental conditions that hampered human settlement. Despite the significance of 62 F. WELC et al. climate changes for human history, the attempts to correlate them with the development of Middle and Late Paleolithic human cultures in Central Asia were undertaken rarely and usually with a single-sided approach. Therefore, the proposed models are usually inconsistent (Glantz et al., 2004) . Nevertheless, one of the key questions in the spread and development of past cultures is the immigration of humans in the area at the end of the Last Glaciation (Glantz 2010) . The record of climate changes in the loess -soil successions of the Tien Shan foothills in Uzbekistan may be of high importance in the recognition of the precise scenario of Late Pleistocene and Holocene climate changes, as well as for the attempts of their correlation with geoarchaeological data. Combination of these aspects will enable understanding of the interaction between Late Paleolithic human migration and settlement, and climate changes.
Furthermore, the onset of interglacial conditions at the beginning of the Holocene in Central Asia caused opening of new environments to human communities and is also related to a rapid climate change, although its mechanisms have been not yet fully explained. Such abrupt change is connected with the fluctuation of the North Atlantic Oscillation (Lamy et al., 2006) , transformations of thermohaline circulation (Bond et al., 2001 , cf. also Cubasch et al., 1997 , Lamy et al., 2006 and advent of the Bond events (cooling intervals) (Staubwasser, Weiss 2006 , Staubwasser et al., 2003 . The basic issue that needs to be explained is the relationship between these megacycles and climate changes (Lamy et al., 2006) .
It is commonly assumed that at the beginning of the Holocene in Central Asia a regionally variable climate prevailed with predominance of desert conditions (Zhao et al., 2008) . Results of studies of sediments in the Bosten Hu Lake (southern margin of the Tien Shan Mts), conducted by Yang et al., (2008) , suggest that the basin was almost completely devoid of water in the interval between the end of the Last Glaciation to the Early Holocene. It filled up again as late as ca. 8000 BP. Interestingly, different results were obtained during studies in the western part of the Chinese Loess Plateau (Zhao et al., 2008) . They point to a relatively fast transformation of a desert steppe, characteristic for the Late Pleistocene, into a forest and a forest steppe during the Early Holocene, which can be directly connected with the domination of humid climate. Its final desertification took place as late as ca. 4,000 BP, which is recorded in the area by the return of steppe vegetation (Zhao et al., 2008) . Similar outcomes were obtained in the analysis of the Juyanze Lake deposits from north-western China. They point to the presence of a large fresh water basin in the early Holocene. About 8,000 BP, significant climate fluctuations resulted in famine, which is correlated with the onset of a cold and dry interval at ca. 7,500 BP. The next humid episode occurred between 5,400 and ca. 4,000 BP. Thereafter, the climate dried up leading to the complete disappearance of the lake. According to Hartmann, Wünne-mann (2008) , these phenomena can be linked with mutual interaction between the monsoon zone and the North Atlantic circulation.
An analogous scenario of the Early Holocene environmental transformations in Central Asia is presented by Baibatsha (2012) . According to him, a warm and humid climate prevailed in the Early Boreal (BO-1, ca. 9,200-8,000 BC), which in Kazakhstan and Uzbekistan coincided with the beginning of the Neolithic. Due to rapid temperature increase within the Tien Shan belt, fast deglaciation of mountain glaciers took place, which probably caused catastrophic floods through excessive runoff of the Alatau meltwater into lowland areas. These phenomena almost completely stopped human settlement in entire Central Asia. In the middle of the Atlantic period (AT-2), that is ca. 7,000 BP, subsequent cooling and thus deterioration of climatic conditions took place, causing the extinction of large steppe animals. Humans, adapting to changeable conditions, began to domesticate horses and cattle.
This brief data analysis indicates that significant climate changes in Central Asia should be dated at the beginning of the 8 th millennium BP and may be linked with Bond Event no. 5. Bar-Matthews et al., (1997) , Neff et al., (2001) , Staubwasser et al., (2002 ), Fleitmann et al., (2003 mention that the existing data from the Middle East (e.g., Anatolia, Iraq, Iran), particularly the Levant region, unequivocally evidence that ca. 8,200 BP rapid climate fluctuations caused fast decline of human settlements and entire regions were depopulated, e.g. in northern Mesopotamia and Central Asia (Staubwasser, Weiss 2006). According to the present knowledge, the most favorable conditions for human settlement in Kazakhstan and Uzbekistan occurred in the Late Atlantic (AT-3), ca. 6,000-5,000 BP. Humid and warm climate promoted dense vegetation, which in turn stimulated development of cattle breeding (Baibatsha, 2012) . Most probably with this interval can be linked the largest galleries of rock paintings presenting cattle from the Sarmish-Say valley in Uzbekistan (Rozwadowski 2001 (Rozwadowski , 2004 (Fig. 7) .
The next subsequent noticeable climatostratigraphic horizon in Central Asia was the interval dated between ca. 5,100 to 4,200 BP, when breeding of domesticated cattle declined, e.g. in the vast steppes of Kazakhstan. The culmination of this process took place at ca. 4,200/4,000 BP, which corresponds to the beginning of the great migration of Scythian tribes, the accompanying famine and the almost complete extinction of cattle population (Geel et al., 2004) . It is commonly accepted that the area of the Central Asian steppes rapidly begins to dry up from this moment (Baibatsha, 2012) . According to paleoclimatic data, ca. 4,200 BP (Bond Event No. 3) took place one of the most significant Holocene climate fluctuations on the global scale, which influenced the rapid collapse of large civilizations of the Bronze Age. So far, paleoclimatic analyses indicate that this anomaly had a duration of ca. 300 years. Most probably resulted from simultaneous weakening of the western circulation linked with the NAO and disturbances of the monsoon system in Asia (Staubwasser, Weiss 2006 , Staubwasser et al., 2003 . At that time, an estimated reduction of precipitation by over ca. 30% took place in Palestine (Bar-Matthews et al., 1997) and by almost 74% in the Tell Leilan area at the Turkish-Iraqi borderland (Staubwasser, Weiss 2006) . At the same time deposition of silt deposits took place in Western Asia, which correlated with further decline of precipitation intensity. Climate fluctuations linked with Bond Event No. 3 were present both in Asia and Africa (Gasse 2000 , Weiss, Bradley 2001 , Booth et al., 2005 , Staubwasser, Weiss 2006 . Presently available data suggest that this phenomenon is not marked by the same signal in the paleoclimatic record. Contrastingly to the Middle East, in Morocco (Lamb et al., 1995) , northern China (Hong et al., 2005 , Wunnemann et al., 2006 and Central Asia (Ricketts et al., 2001) , an opposite process took place, i.e. annual mean precipitation increased. An analogous phenomenon, although of a very short duration, was noted in northern Egypt (Welc, Marks 2013) . According to Chen et al., (2009) , this asynchroneity may result from an insufficient amount of available data, an imprecise chronostratigraphic framework or lack of assessing the human impact on the environment, i.e. anthropopression (Chen et al., 2009 ).
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CONCLUSIONS
Summing up, the scenario of climate changes in the Late Pleistocene and Holocene in Central Asia is very fragmentary and inconsistent, therefore the real interaction between the development and decline of ancient cultures and the changes or short-term climate fluctuations, both in regional and pan regional scale are difficult to be traced. Thus, the key role can be played by multidisciplinary studies of unique Late Pleistocene and especially Holocene loess -soil succession of the Tien Shan foothills from Uzbekistan. This area yields successions of paleosols interbedded with loesses that are particularly useful for paleoclimate analysis (Kovaleva 2004) . They are represented by continuous and uninterrupted sedimentary sequences with a highly varied record of magnetic susceptibility. As such, they contain a full sequence of short-term climatic oscillations of the Holocene in high resolution and therefore, in this case, they are exceptional on global scale.
The significance of the loess -soil exposures from Uzbe-kistan seems even more important, owing to the fact that the mechanism of the Bond cycles has not yet been fully explained. It is clear that rapid and catastrophic fluctuations occurred, that contributed to the decline of entire civilizations and societies. The correlation between a precise scenario of Late Pleistocene and Holocene climate changes with stages of settlement and depopulation in Central Asia seems at present one of the most promising research directions, in line with the substantial course of interdisciplinary research on the interaction between humans and the natural environment. 
